Math in Archeology
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Activity Summary: 
This activity allows students to see how math is used in archeology.  It focuses on how archeologists must use maps and grids to locate where their findings are before going out and actually doing the digging.  The activity is a modification of one found on an archeology website (see parent site).


Subject: 
The problems used concepts from Numbers and Operations, Geometry, Problem Solving, and Connections, but problems could be created using other subject areas.  The main focus is on plotting in the coordinate system.
Grade Level: 

Target Grade: 7 

Upper Bound:  8 

Lower Bound:  6 

Time Required: 45 minutes 

Activity Team/Group Size: 2-3 students per group

Reusable Activity Cost Per Class [in dollars]: $1-5
 
Expendable Activity Cost Per Class [in dollars]: $2-5 
 
Authors: 
Graduate Fellow Name: Marta Kobiela/Sarah Davis/Candace DiBiano
Teacher Mentor Name: Deborah Parker/Elaine Stallings
Date Submitted: December 21, 2004 
Date Last Edited: December 21, 2004

Parent Lesson Plan(s): 

http://www.heidelberg.edu/offices/chma/fallen-timbers/Plan2/mth.html

Activity Introduction / Motivation: 
A suggestion is to show about 5 minutes from a video that shows Archeologists at work.  Many of the National Geographic videos are appropriate for this and can be found in the school’s library. 

Activity Plan: 
Preparation:  

Option 1: Create a floor plan of the classroom.  Make sure all desks, file cabinets, shelves, cabinets, etc are included on the floor plan. If possible, make the floor plan to scale.  This is a little more time consuming so as long as the drawing of the floor plan looks very close to the actual rooms, it should work fine.  Next, select at least 12 places in the room.  Place a coordinate plan over the floor plan and find the coordinates of the objects in the room.  
It may be easier to use the list of 30 problems (30problems.doc) to find 10-15 coordinates that match a spot in the room to be used.  These problems have been tested in three classrooms and were very successful.  The problems not selected can be given to the students as a quiz or used as part of a test.  
Create worksheets for each group, 5 problems per group.  It is okay if groups have the same problems, but at least one problem must be unique for each group.  This problem will have the answer to where their “treasure” lies.  Each group will have a color. Place colored pieces of paper under objects in the classroom corresponding to the answers to the problems on each group’s worksheet. For the “treasure” problem, indicate on the paper that the treasure has been found!  

Option 2: Instead of creating a floor plan of the room, one teacher made the floor of the room into a coordinate plan using the tiles on the floor.  She taped off an x and y- axis in the middle of the floor and used this to identify points around the room.  If the room does not have tiles, a grid could be taped off using painters tape.  This will take a little more preparation but might be easier than creating a floor plan of the room.   To tape off straight lines, use a piece of butcher paper the length of the room.  Cut the butcher paper to a one foot width and use this as a guide.  After the grid is made, select at least 12 points in the room and follow the preparation steps for creating the worksheets from Option 1.

Activity Execution:
After watching the video, the students are separated into groups of 2-4.  Each group is assigned a color and given a sheet of 5 problems and an x-y coordinate plane, with all 4 quadrants.  
Make sure that all students are using the same size grid paper and that in preparation you use the same sized grid paper to map objects in the room to x-y coordinates. 

 The students are now archeologists and must first solve all the problems on the sheet.  Each of these problems have an (x,y)-point as an answer.  Thus, after answering them, the students must then plot all the answers on the grid.  When finished, they bring their answers to the teacher, who checks it.  If correct, the group receives a map of the classroom.  The students then take the map and their plotted points and must correlate the points to places in the room.  They must then search each of the 5 places for a small square sheet of paper that has the same color as that designated to their group.  If they find the treasure sheet of paper, they can bring it to the teacher to redeem it for a prize.  Possible places to hide the papers or to serve as places on the map are underneath trash cans, on shelves, underneath chairs or desks, underneath a tablecloth, or on the ceiling.

Assessment: 

If the students successfully answer all problems on the worksheet and successfully find all objects the problems correspond to, this should show mastery of graphing ordered pairs and transferring this to a map. Additionally, the teacher could use the problems that were not selected for use in the activity from file 30problems.doc.
Learning Objectives: 
· Practice math concepts they already know
· Understand how  math is used in archeology

· Graph Ordered Pairs

Prerequisites for this Activity: 

· Knowledge of how to plot points on the coordinate system.

Vocabulary / Definitions: 

Archeology—the systematic study of past human life and culture by the recovery and examination of remaining material evidence, such as graves, buildings, tools, and pottery.

Materials List: 
· Colored construction paper (to use as the “treasures” that the students find)
· Copies of problems

· Video about Archeology (optional)

· Prizes for students

Activity Extensions: 
This website offers activities to do that relate archeology to other subject areas:

http://www.heidelberg.edu/offices/chma/fallen-timbers/Plan2/PlanContents.html 

Multimedia Support and Attachments: 

· FloorPlan.doc (Example floor plan used by Sarah Davis)

· TeamProblems.doc (Problems grouped into teams used with FloorPlan.doc)
· 30Problems.doc (Condensed list of all questions and answers found in TeamProblems.doc and TeamProblems2.doc)

· GraphingOrderedPairs.zip (Zip file containing the following files.  Visit www.winzip.com to download the free version of your version of Windows will not work with this file.)

· TeamProblemsWithAnswers.doc (Answers to problems in TeamProblems.doc)

· FloorPlan2.doc (Example floor plan used by Marta Kobiela)

· TeamProblems2.doc (Problems grouped into teams used with FloorPlan2.doc)

· TeamProblemsWithAnswers2.doc (Answers to problems in TeamProblems2.doc)20Problems.doc (Condensed list of all questions and answers found in TeamProblems.doc and TeamProblems2.doc)

Troubleshooting:

The biggest challenge was keeping the students from running around looking under all desks, opening every cabinet… basically just guessing.  In order to overcome this, the students were required to write on their floor plans what the x-y coordinates were for each object a piece of paper was found under.  If problem 5 was for point (3,4) and was the teacher’s desk, on the floor plan the students must write “(3,4)” on the shape representing the teacher’s desk.  One teacher also placed some pieces of paper at wrong coordinates that had said “INCORRECT-LOSE ONE POINT”.  The students were told that if they encountered one of these pieces of paper, they must turn it in to the teacher.  This motivated the students to solve the problems and graph points carefully.
Activity Scaling: 

The problems can easily be made more or less difficult depending on the level of the students.  For simpler problems, give the students the numbers to graph on the coordinate plan instead of using word problems.  For harder problems, use more algebra and possibly even fractions instead of just whole numbers.

